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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deformation of a surface of an 
exhaust pipe due to a pressing load of a generating module against the 
exhaust pipe and increase of contact heat resistance on an exhaust 

heat generator. 

SOLUTION: A pressing load of a generating module 4 is supported by 
a heat collection fin 21a by constituting a beam member to cross In the 
vertical direction by striking the heat collection fin 21a erected on a 
vertical inwall against the neighbourhood of a central surface on an 
exhust pipe 3 on which the generating module 4 is provided. 
Additionally, temperature of a high temperature end of the generating 
module is controlled constant by increasing height of a heat collection 
fin 21b which is low in height on an upstream end on the downstream 
side, increasing height of a heat collection fin 21c provided from an 
intermediate position on the downstream side and increasing the 
number and height of the collection fins larger and higher toward the 
downstream side. 
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• NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 



I This document has been translated by computer. So the translation may not reflect flie original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust heat power plant for automobiles characterized by preparing the beam member supporting said forcing load in 
the interior of said exhaust pipe in the exhaust heat power plant for automobiles which forces and attaches the elevated-temperature 
edge of a generation-of-electrical-energy module in the external surface of the exhaust pipe which derives the exhaust air from an 
engine, and collects emission temperature energy as electrical energy with this generation-of-electrical-energy module. 
[Claim 2] The exhaust heat power plant for automobiles according to claim 1 characterized by being the configuration of said exhaust 
pipe with which the elevated-temperature edge of said generation-of-electrical-energy module is forced being formed in the cross- 
section configuration of a flat abbreviation rectangle, and forcing and attaching the elevated-temperature edge of said generation-of- 
electrical -energy module to the long side of this rectangle cross section. 

[Claim 3] The exhaust heat power plant for automobiles according to claim 1 or 2 characterized by forming said beam member in the 
shape of [ which crosses said interior of an exhaust pipe as **** in said forcing direction, and is installed by the vertical flow direction 
as **** ] a wall. 

[Claim 4] The exhaust heat power plant for automobiles according to claim 3 characterized by making said beam member and parallel 

set up a collection-of-heat fin. 

[Claim 5] The exhaust heat power plant for automobiles according to claim 4 characterized by the downstream of said exhaust pipe 
making at least one side of the height of said col lection-of- heat fin, and a number increase. 

[Claim 6] said forcing direction — abbreviation parallel — and the exhaust heat power plant for automobiles according to claim 3 
characterized by constituting so that the downstream of said exhaust pipe may make the height of the collection-of-heat fin which the 
wall of said exhaust pipe was made to set up as **** increase to a vertical flow direction and said collection-of-heat fin may serve as 
said beam member by the downstream. 

[Claim 7] The exhaust heat power plant for automobiles of any one publication of claim 1-6 characterized by considering as the 
configuration which is set up by the exhaust pipe wall, is set up by the tip of a ******** member, and the exhaust pipe wall of another 
side in the longitudinal plane of symmetry of said exhaust pipe, and compares the tip of a ******** member to the longitudinal plane 
of symmetry of said exhaust pipe also in said forcing direction. 

[Claim 8] The exhaust heat power plant for automobiles of any one publication of claim 1-6 characterized by considering as the 
configuration which is set up by the exhaust pipe wall, is set up by the tip of a ******** member, and the exhaust pipe wall of another 
side in the longitudinal plane of symmetry of said exhaust pipe, and puts plate-like part material between the longitudinal plane of 
symmetry of said exhaust pipe between the tips of a ******** member also in said forcing direction. 

[Claim 9] The exhaust heat power plant for automobiles according to claim 8 characterized by for the beam member set up by one 
[ said ] exhaust pipe wall and the beam member set up by the exhaust pipe wall of said another side shifting, and arranging it mutually 
in the direction which intersects perpendicularly in said forcing direction. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the equipment which collects engine emission temperature energy as electrical energy 

in detail about the exhaust heat power plant for automobiles. 

[0002] 

[Description of the Prior Art] Conventionally, as an exhaust heat power plant for automobiles, there were some which are indicated by 
JP,6'081639,A, JP,8-261064,A, and JP, 10-23 4 194, A. 

[0003] This thing contacts the other side faces of this generation-of-electrical-energy module in a water cooling type or the air-cooled 
cooling section while it contacts one side face of a generation-of-electrical-energy module to the outside surface of the exhaust pipe 
which derives the exhaust air from an engine and attaches it in it. 

[0004] Said generation-of-electrical-energy module consists of thermoelement ingredients, such as a semi-conductor, generates 
electricity using the Seebeck effect, produces a temperature gradient by the low cooling section of an exhaust pipe with high 
temperature, and temperature between the elevated-temperature edge of a generation-of-electrical-energy module, and a low- 
temperature edge, and generates electricity. Generally the effectiveness of said generation-of-electrical-energy module becomes so 
large that [, so that the temperature of an elevated-temperature edge becomes high, and ] the temperature gradient between an elevated- 
temperature edge and a low-temperature edge becomes large. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order to aim at improvement in fuel consumption of an automobile with 
said exhaust heat power plant, the low-temperature edge temperature of a generation-of-electrical-energy module is low as much as 
possible, and elevated- temperature edge temperature is brought as much as possible close to an exhaust-gas temperature, and it is 
necessary to make it become high that it is necessary to obtain the maximum generation-of-electrical-energy output in an engine low- 
power output field, and the temperature gradient of the elevated-temperature edge temperature of a gen eration-of-electrical -energy 
module and low-temperature edge temperature should be made as large as possible in the condition that an exhaust-gas temperature is 
low, for that purpose. 

[0006] For this reason, at the former, it is made to make contact thermal resistance as small as possible by enlarging the attachment 
load between the cooling section and a generation-of-electrical-energy module and between an exhaust pipe and a generation-of- 
electrical -energy module (forcing load). 

[0007] However, the exhaust pipe with which a generation-of-electrical-energy module is attached Since it was considering as the 
configuration which is formed in the cross-section configuration of a flat abbreviation rectangle that a flat installation area of a 
generation-of-electrical -energy module should be secured, and forces and attaches the elevated-temperature edge of a generation-of- 
electrical -energy module to the long side of this rectangle cross section. If an exhaust pipe and a generation-of-electrical-energy 
module are attached by the big attachment load, the long side of the rectangle cross section of an exhaust pipe will bend. While the 
touch area of the elevated-temperature edge of a generation-of-electrical-energy module and an exhaust pipe fell, the planar pressure 
of the contact surface fell, contact thermal resistance increased by this, and there was a problem that a generation-of-electrical-energy 
output declined. 

[0008] preventing deformation by the attachment load of the exhaust pipe with which this invention is made in view of the above- 
mentioned trouble, and a generation-of-electrical-energy module is attached — it is — increase of contact thermal resistance — 
preventing — with — *♦** — it aims at offering the exhaust heat power plant for automobiles which can prevent the fall of a 
generation-of-electrical-energy output. 

[0009] Moreover, while preventing deformation by the attachment load of said exhaust pipe, it aims at offering the exhaust heat power 
plant for automobiles which can adjust thermal resistance according to a vertical style location. 

[0010] 

[Means for Solving the Problem] Therefore, the exhaust heat power plant for automobiles concerning invention according to claim 1 
forced and attached the elevated-temperature edge of a generation-of-electrical-energy module in the external surface of the exhaust 
pipe which derives the exhaust air from an engine, and considered it as the configuration which prepares the beam member supporting 
said forcing load in the interior of said exhaust pipe in the exhaust heat power plant for automobiles which collects emission 
temperature energy as electrical energy with this generation-of-electrical-energy module. 

[001 1] According to this configuration, it pushes by the beam member prepared in the interior of an exhaust pipe, the reinforcement to 
a load is made, and deformation by the forcing load of an exhaust pipe is inhibited. In invention according to claim 2, said exhaust 
pipe with which the elevated-temperature edge of said generation-of-electrical-energy module is forced was formed in the cross- 
section configuration of a flat abbreviation rectangle, and considered as the configuration which forces and attaches the elevated- 
temperature edge of said generation-of-electrical -energy module to the long side of this rectangle cross section, 
[0012] According to this configuration, an exhaust pipe is formed in the cross-section configuration of a flat abbreviation rectangle, a 
generation-of-electrical-energy module is attached in the long side of this rectangle cross section, and the forcing load of the direction 
which intersects perpendicularly with said long side supports by the beam member inside an exhaust pipe. 

[001 3] In invention according to claim 3, said beam member considered as the configuration formed in the shape of [ which crosses 
said interior of an exhaust pipe as **** in said forcing direction, and is installed by the vertical flow direction as ♦*** ] a wall. 
[0014] According to this configuration, a beam member is formed in the shape of [ which divides the interior of an exhaust pipe ] a 
wall, and is forced by the beam member of the shape of this wall, and a load supports it. Moreover, this beam member may function 
also as a collection-of-heat fin. 
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[001 5] In invention according to claim 4, it considered as the configuration which makes said beam member and parallel set up a 
collection-of-heat fin. According to this configuration, the collection-of-heat fin which carries out the collection of heat of the exhaust 
air heat to the beam member of the shape of a wall established in order to support a forcing load at parallel, and is transmitted to a 
generation-of-electrical-energy module is set up, and exhaust air heat is made to be transmitted to a generation-of-electrical-energy 
module efficiently. 

[001 6] In invention according to claim 5, at least one side of the height of said collection-of-heat fin and a number was considered as 
the configuration to which the dowustreani of said-cxhaust pipcmakcs it increase. If the height and'or number of coUection-cf-heat 
fins are increased according to this configuration, since a heating area increases, it will be inhibited by increasing the height and/or 
number of collection-of-heat fins in the downstream to which an exhaust-gas temperature falls that the temperature of the elevated- 
temperature edge of a generation-of-electrical-energy module falls by the downstream. 

[001 7] invention according to claim 6 ~ said forcing direction - abbreviation parallel - and the downstream of said exhaust pipe 
made the height of the collection-of-heat fin which the wall of said exhaust pipe was made to set up as **** increase to a vertical flow 
direction, and it constituted so that said collection-of-heat fin might serve as said beam member by the downstream. 
[001 8] According to this configuration, the collection-of-heat fin was considered as the configuration which can support a forcing load 
by the downstream, functioning also as a beam member which pushes by increasing the height and supports a load, and demonstrating 
the adjustment function of the thermal resistance by change of the collecting area of a collection-of-heat fin, although functioned only 
as a collection-of-heat means in the upstream. Although it is made to function also as a beam member as a big collecting area in the 
downstream to which an exhaust-gas temperature falls since thermal resistance cannot be adjusted unless a beam member can 
demonstrate the function as a collection-of-heat fin and has change of a collecting area throughout a vertical style if it puts in another 
way, in the upstream with a high exhaust-gas temperature, it considers only as the function of a collection of heat, without making it 
function as a beam member by reducing a collecting area. 

[001 9] In invention according to claim 7, also in said forcing direction, it was set up by the exhaust pipe wall and considered as the 
configuration which is set up by the tip of a ******** member, and the exhaust pipe wall of another side in the longitudinal plane of 
symmetry of said exhaust pipe, and compares the tip of a *♦****♦♦ member to the longitudinal plane of symmetry of said exhaust 
pipe. 

[0020] According to this configuration, for example, said exhaust pipe is considered as the half-rate configuration earned out 2 ****s 
at the flat surface which intersects perpendicularly in said forcing direction, when these half-rate components are combined, the beam 
member which each of half-rate components was made to set up is compared in an abbreviation longitudinal plane of symmetry, and 
the beam with while [ fi"om an exhaust pipe wall to / beam / the exhaust pipe wall of another side ] in the forcing direction is 
constituted. 

[0021 ] In invention according to claim 8, it considered as the configuration which is set up by the exhaust pipe wall, is set up by the tip 
of a ******** member, and the exhaust pipe wall of another side in the longitudinal plane of symmetry of said exhaust pipe, and puts 
plate-like part material between the longitudinal plane of symmetry of said exhaust pipe between the tips of a ******** member also 

in said forcing direction. 

[0022] According to this configuration, the plate-like part material put between the tips of a beam member will support the load of the 
direction where the root part of a beam member falls. In invention according to claim 9, the beam member set up by one [ said ] 
exhaust pipe wall and the beam member set up by the exhaust pipe wall of said another side considered as the configuration mutually 
arranged by shifting in the direction which intersects perpendicularly in said forcing direction. 

[0023] Since according to this configuration the beam member set up by one exhaust pipe wall and the beam member set up by the 
exhaust pipe wall of another side shift and is arranged, when a beam member carries out thermal expansion, for example, it becomes 
possible to make said thermal expansion absorb by bending of plate-like part material, resj)ectively. 

[0024] 

[Effect of the Invention] according to invention according to claim 1, the forcing load of a generation-of-electrical-energy module 
supports by the beam member — deformation of an exhaust pipe — it can inhibit ~ with --**** — it is effective in the ability to inhibit 
the fall of the generation-of-electrical-energy output by the fall of the touch area of the elevated-temperature edge of a generation-of- 
electrical-energy module, and an exhaust pipe, and the planar pressure of the contact surface. 

[0025] According to invention according to claim 2, securing a large installation area by the flatness of a generation-of-electrical- 
energy module, deformation of an exhaust pipe is inhibited and it is effective in the ability to obtain an expected generation-of- 
electrical -energy output. 

[0026] According to invention according to claim 3, it is effective in demonstrating the function as a collection-of-heat fin, supporting 
a forcing load. According to invention according to claim 4, it is effective in the ability to transtnit efficiently the heat of the exhaust 
air which flows the inside of the passage divided by the beam member to a generation-of-electrical-energy module. 
[0027] According to invention according to claim 5, a collecting area is increased according to the fall of an exhaust-gas temperature, 
and it is effective in the ability to adjust uniformly the temperature of the elevated-temperature edge of a generation-of-electrical- 
energy module by the vertical style. In the downstream, it is effective in the ability to demonstrate the function as a support of a 
forcing load, realizing change of the collecting area for adjusting uniformly the temperature of the elevated-temperature edge of a 
generation-of-electrical-energy module by the vertical style according to invention according to claim 6. 

[0028] According to invention according to claim 7, it is effective in the ability to form the beam with while [ from an exhaust pipe 
wall to / beam / the exhaust pipe wall of another side ] in the forcing direction simple. According to invention according to claim 8, 
said plate-like part material can support the load of the direction where the root part of a beam member falls, and it is effective in the 
ability to enlarge an attachment load more. 

[0029] According to invention according to claim 9, since the thermal expansion of each beam member is absorbable by bending of 
plate-like part material, even if a differential thermal expansion arises between beam members, it is effective in the ability to prevent 
heat deformation of an exhaust pipe. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on a drawing. 
Drawing^i is the schematic diagram showing the whole exhaust heat power-plant configuration for automobiles in the gestalt of 
operation. 

[003 1] The exhaust heat power plant 1 is constituted in this drawing 1 by the generation-of-electrical-energy module (thermoelement) 
4 attached so that one side face may contact the outside surface of the exhaust pipe 3 which derives the exhaust air 14 from the engine 
which is not illustrated, and the cooling jacket (cooling section) 5 attached in them as contacts the other side faces of this generation- 
of-electrical -energy module 4. 

[0032] And in said generation-of-electrical-energy module 4, by producing a temperature gradient between elevated-temperature edge 
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4a in contact with the outside surface of an exhaust pipe 3, and low-temperature edge 4b in contact with a cooling jacket 5, the 
generation-of-electrical-energy module 4 is made to generate electromotive force, and emission temperature energy is collected 2is 
electrical energy. 

[0033] Said cooling jacket 5 constitutes the path which circulates through the cooling water 2 as a cooling medium between radiators 
15, in the pump turbine 18 infixed in the downstream of this cooling jacket 5, it returns the cooling water which passed the cooling 
jacket 5 to a raidiator IS, sends again into a cooling jacket 5 the cooling water which radiated heat with the radiator 15, and cools the 
other side faces of the generatiGn-of-electFiea!-energ>' module 4 . 

[0034] By the flow of exhaust air, said pump turbine 1 8 consists of a turbine by which a rotation drive is carried out, and a screw 
which rotation of this turbine is delivered, and circulates cooling water in a circulation path using exhaust air energy. 
[0035] Moreover, a thermostat 17 is infixed in the upstream of said radiator 15, and when the temperature of cooling water is low, the 
sink and the generation-of-electrical-energy module 4 have been made not to supercool cooling water at the branching path 19 side 
which bypasses said radiator 15. 

[0036] Furthermore, when reserve Hwang 16 is attached to said radiator 15 and heat dissipation in a radiator 15 is not fully performed, 
said reserve Hwang 16 is driven and it is made to have promoted heat dissipation. 

[0037] Drawing 2 (a) and (b) show the 1st operation gestalt of said exhaust heat power plant 1 . The part in which the exhaust heat 
power plant 1 of said exhaust pipe 3 is infixed is formed in the flat rectangle cross section long to the longitudinal direction to the 
installation direction. And the generation-of-electrical-energy module 4 is attached in the top face and inferior surface of tongue of this 
exhaust pipe 3, respectively, and further, as the up-and-down generation-of-electrical-energy module 4 is put, the cooling jacket 5 of a 
vertical pair is attached. 

[0038] While two or more collection-of-heat fms 21a and 21b of two kinds of size are formed, respectively, three beam members 22a, 
22b, and 22c are formed in the building envelope of the above-mentioned exhaust pipe 3. 

[0039] Said collection-of-heat fins 21a and 21b are installed along with a vertical flow direction so that it may reach throughout being 
set up by the head-lining side and base of the exhaust pipe 3 interior as the collection-of-heat fins 21a and 21b are located in a line 
with a longitudinal direction by turns, and the generation-of-electrical-energy module 4 being formed in them. Moreover, to 
collection-of-heat fin 21a having the height which results near the longitudinal plane of symmetry of the vertical direction of an 
exhaust pipe 3, collection-of-heat fin 21b is set as the height which recovers from the wall of an exhaust pipe 3 slightly, and ** is also 
with the head-lining side of the exhaust pipe 3 interior, and a base, and has shifted arrangement of the collection-of-heat fins 21a and 
2 1 b to the longitudinal direction. 

[0040] The height and number are set up that said collection-of-heat fins 21a and 21b are for carrying out the collection of heat of the 
exhaust air heat, and transmitting to the generation-of-electrical-energy module 4, are having said coUection-of-hcat fins 21a and 21b 
which have big surface area in a flueway, should raise the transmission efficiency of exhaust air heat, and should make optimum 
temperature temperature of elevated-temperature edge 4a of the generation-of-electrical-energy module 4. 

[0041] On the other hand, said three beam members 22a, 22b, and 22c are members of the shape of a wall which crosses the interior of 
an exhaust pipe 3 in the vertical direction, and is installed along with a vertical flow direction, and it goes across them throughout the 
exhaust pipe 3 with which the generation-of-electrical-energy module 4 is formed, and they are prepared. Said three beam members 
22a, 22b, and 22c avoid said collection-of-heat fins 21a and 21b, are arranged at abbreviation regular intervals at a longitudinal 
direction, and thereby, the building envelope of an exhaust pipe is divided into four paths 3a-3d on a par with a longi^lidinal direction, 
and they serve as a configuration equipped with two or more collection-of-heat fins 21a and 21b in each path 3a-3d. 
[0042] the half-rate configuration which consists an exhaust pipe 3 of two up-and-down components (31a, 31b) here ~ carrying out — 
each half-segmented ****** 31a and 3 lb - beforehand ~ said collection-of-heat fms 21a and 21b — welding and a low ~ the price — 
deleting ~ appearance — carrying out ~ etc. - by forming in one When the half-rate components 31a and 31b are combined, a 
configuration equipped with the collection-of-heat fins 21a and 21b as shown in drawing 2 (a) and (b) can be obtained. 
[0043] moreover, the beam members 22a, 22b, and 22c - said ~ a half - one side of the rate components 3 1 a and 31b ~ welding and 
a low — the price — deleting — appearance — carrying out — etc. ~ it forms in one and can consider as a configuration as shown in 
drawing 2 (a) and (b) by combining the half-rate components 3 1 a and 31b. Moreover, after combining the half-rate components 31a 
and 31b, said beam members 22a, 22b, and 22c can be inserted in the predetermined location inside an exhaust pipe 3, and the upper 
limit and lower limit of these beam members 22a, 22b, and 22c can also be considered as the configuration fixed to the half-rate 
components 3 1 a and 3 1 b by approaches, such as point attachment welding. 

[0044] According to the above-mentioned configuration, since it is the configuration which crosses the interior of an exhaust pipe 3 
along the direction where the forcing load of the generation-of-electrical-energy module 4 is added, said beam members 22a, 22b, and 
22c will support a forcing load, can prevent deformation of exhaust pipe 3 front face by said forcing load, can prevent increase of the 
contact thermal resistance by deformation, and can obtain an expected generation-of-electrical-energy output. Moreover, since it 
contributes to increase of the heating value whose beam members 22a, 22b, and 22c also demonstrate a collection-of-heat operation, 
and conduct it to the generation-of-electrical-energy module 4, increase of generating efficiency can also be aimed at. [ as well as the 
collection-of-heat fins 21a and 21b ] 

[0045] Drawing 3 (a) and (b) show the 2nd operation gestalt of said exhaust heat power plant 1 . In addition, the same sign is given to 
the same element as the 1 st operation gestalt shown in drawing 2 (a) and (b), and explanation is omitted. 

[0046] With the 2nd operation gestalt, it does not have the beam members 22a, 22b, and 22c shown with the 1 st operation gestalt. 
instead of — the half-rate components 31a and 31b — when the location in the longitudinal direction of the collection-of-heat fins 21a 
and 21b which are alike, respectively and are formed is arranged by the upper and lower sides and the half-rate components 3 1 a and 
3 1 b are combined, it is made to be compared in the tip of collection-of-heat fin 21a installed to a longimdinal plane of symmetry That 
is, the beam member which crosses an exhaust pipe 3 in the vertical direction is constituted by collection-of-heat fin 21a of the pair 
compared in a longitudinal plane of symmetry. 

[0047] According to the above-mentioned configuration, it can push by collection-of-heat fin 21a compared in a longitudinal plane of 
symmetry, a load can support, deformation of exhaust pipe 3 front face by said forcing load can be prevented, increase of the contact 
thermal resistance by deformation can be prevented, and an expected generation-of-electrical-energy output can be obtained. 
Moreover, if it is the configuration which uses togetiier collection-of-heat fin 21a as a beam member, a beam will be formed in 
coincidence by forming collection-of-heat fin 21a in the half-rate components 31a and 31b, and welding in a back process will be 
unnecessary, and can lessen the class of components. 

[0048] Drawing 4 (a) and (b) show the 3rd operation gestalt of said exhaust heat power plant 1 . The plate-like part material 24 is put 
and it is made to have fixed with this 3rd operation gestalt between collection-of-heat fin 21a which counters in said 2nd operation 
gestalt and was prepared. 

[0049] Since according to this configuration collection-of-heat fin 21a which is installed up and down from the plate-like part material 
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24, and results in the wall of an exhaust pipe 3 functions as a beam member and the forcing load of the generation-of-electrica!-energy 
module 4 supports, deformation of exhaust pipe 3 front face by said forcing load can be prevented, increase of the contact thermal 
resistance by deformation can be prevented, and an expected generation-of-electrical-energy output can be obtained. Moreover, since 
the toad of the direction where the root (bond part to the wall of an exhaust pipe 3) of collection-of-heat fm 21a carries out buckling, 
and falls supports by the plate-like part material 24, an attachment load can be enlarged more. 

[0050] Drawing 5 (a) and (b) show the 4th operation gestalt of said exhaust heat power plant 1 . The plate-like part material 24 is put 
and^it is -madc-tG have fixed- with-the 4th operation gestalt between- coll ectiGn-of-heat -fin 21a which shifted-and-arranges -th6 collection- 
of-heat fins 21 a and 21b which carried out opposite arrangement to a longitudinal direction with the 3rd operation gestalt, and is 
arranged by shifting to mutual [ this ]. 

[005 1 ] While according to this configuration the forcing load of the generation-of-electrical-energy module 4 can be supported by 
collection-of-heat fin 21a and buckling of the root of collection-of-heat fin 21a can be prevented, tfie differential thermal expansion of 
each collection-of-heat fin 21a is absorbable by bending of the plate-like part material 24. 

[0052] That is, in the location where collection-of-heat fin 21a contacts the plate-like part material 24, since opposite arrangement of 
the collection-of-heat fin 21a by the side of reverse is not carried out, when collection-of-heat fin 21a carries out thermal expansion, 
the plate-like part material 24 bends and said thermal expansion can be absorbed, therefore, exhaust air flow distribution dispersion 
etc. - the temperature of each collection-of-heat fin 21a — a difference — being generated ~ each collection-of-heat fin 21a — although 
irregularity arises in the plate-like part material 24 by this differential thermal expansion even if it is alike, respectively and a 
differential thermal expansion arises, it can prevent that deformation arises on the front face of an exhaust pipe 3, i.e., the clamp face 
of the generation-of-electrical-energy module 4. 

[0053] Drawing 6 (a), (b), and (c) show the 5th operation gestalt of said exhaust heat power plant 1. To the 1st operation gestalt shown 
in drawing 2 (a) and (b), the number of the collection-of-heat fins 21 increases as the downstream of exhaust air flow, and this 5th 
operation gestalt is considered as the configuration to which the downstream becomes [ the height of each collection-of-heat fin 21 ] 
high. 

[0054] namely, — although the configuration of the collection-of-heat fin 21 in the cross section A which is the upstream most is the 
same as drawing 2 (b) which shows the 1st operation gestalt ~ the height of collection-of-heat fin 2 lb — the downstream — a step — 
like ~ increasing ~ the location of a cross section B ~ the height of collection-of-heat fin 21b - collection-of-heat fin 21a and 
abbreviation — it has same extent. Furthermore, in addition to the collection-of-heat fins 21a and 21b, in a cross section C, collection- 
of-heat fin 21c lower than these collections-of-heat fins 21a and 21b is prepared among the collection-of-heat fins 21a and 21b, 
respectively. And the height of said collection-of-heat fin 21c increases in step by the downstream, and the height of the collection-of- 
heat fins 21 a, 21b, and 21c has become abbreviation identitas in the height which reaches an abbreviation longitudinal plane of 
symmetry in the cross section D which is the downstream most. 

[0055] the heating value which according to the above-mentioned configuration the downstream to which an exhaust-gas temperature 
falls is delivered to the generation-of-electrical-energy module 4 since a collecting area increases — a vertical style — abbreviation 
regularity — carrying out — the temperature of elevated-temperature edge 4a of the generation-of-electrical-energy module 4 — 
homogeneity — it can carry out ~ with --**** — it can be made to generate electricity efficiently to homogeneity by the generation-of- 

electrical -energy module 4 

[0056] Moreover, drawing 7 (a) and (b) are the 6th operation gestalt of said exhaust heat power plant 1 being shov/n, and using the 
same collection-of-heat fins 21a, 21b, and 21c (referring to drawing 6 (c)) as said 5th operation gestalt. To the 2nd operation gestalt 
shown in dra wing 3 , the number of the collection-of-heat fins 21 increases as the downstream of exhaust air flow, and the height of 
each collection-of-heat fin 21 is considered as the configuration to which the downstream becomes high. 

[0057] Furthermore, drawing 8 (a) and (b) are the 7th operation gestalt of said exhaust heat power plant 1 being shown, and using the 
same collection-of-heat fins 21a, 21b, and 21c (referring to drawing 6 (c)) as said 5th operation gestalt. To the 3rd operation gestalt 
which collection-of-heat fin 21a shown in drawing 4 counters, and puts the plate-like part material 24, the number of the collection-of- 
heat fins 21 increases as the downstream of exhaust air flow, and the height of each collection-of-heat fin 21 is considered as the 
configuration to which the downstream becomes high. 

[0058] Moreover, drawing 9 (a) and (b) are the 8th operation gestalt of said exhaust heat power plant 1 being shown, and using the 
same collection-of-heat fins 2 1 a, 21b, and 21c (referring to drawing 6 (c)) as said 5th operation gestalt. To the 4th operation gestalt 
which puts the plate-like part material 24 between collection-of-heat fin 21a shifted and arranged at the longitudinal direction shown in 
drawing 5 , the number of the collection-of-heat fins 21 increases as the downstream of exhaust air flow, and the height of each 
collection-of-heat fin 21 is considered as the configuration to which the downstream becomes high. 

[0059] in addition, above-mentioned the 5- although the number of the collection-of-heat fins 21 increased as the downstream of 
exhaust air flow and the height of each collection-of-heat fin 21 considered as the configuration to which the downstream becomes 
high with the 8th operation gestalt, it is good also as a configuration to which it considers as the configuration to which only the 
number of collection-of-heat fins is changed, or only height is changed. 

[0060] Moreover, it is also possible to consider as the configuration which distinguishes a beam member and a collection-of-heat fin 
clearly, for example, is equipped with cylinder-like a beam member and a collection-of-heat fin in an exhaust pipe, and it is also 
possible to consider as the configuration which is equipped only with a beam member in an exhaust pipe, and is not further equipped 
with a collection-of-heat fin. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing I] The global placement Fig. showing the whole exhaust heat power-plant configuration. 
[Drawing 2] The sectional view showing the 1st operation gestalt of an exhaust heat power plant. 
[Drawjng 3J The sectional view showing the 2nd operation gestalt of an exhaust heat power plant. 
[Draw ing 4] The sectional view showing the 3rd operation gestalt of an exhaust heat power plant. 
[Drawing 5] The sectional view showing the 4th operation gestalt of an exhaust heat power plant. 
tDrawing.6] The sectional view showing the 5th operation gestalt of an exhaust heat power plant. 
[Draw ing 7] The sectional view showing the 6th operation gestalt of an exhaust heat power plant. 
[Drawing 8] The sectional view showing the 7th operation gestalt of an exhaust heat power plant. 
[Drawing 9] The sectional view showing the 8th operation gestalt of an exhaust heat power plant. 
[Description of Notations] 

1 — Exhaust heat power plant 

2 — Cooling water 

3 — Exhaust pipe 

4 - Generation-of-electrical-energy module 

5 — Cooling jacket 

21a, 21b, 21c - Collection-of-heat fin 
22a, 22b, 22c -- Beam member 
24 - Plate-like part material 
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